Individuals with developmental disabilities may fail to attend to multiple features in compound stimuli (e.g., arrays of pictures, letters within words) with detrimental effects on learning. Participants were 5 children with autism spectrum disorder who had low to intermediate accuracy scores (35% to 84%) on a computer-presented compound matching task. Sample stimuli were pairs of icons (e.g., chair-tree), the correct comparison was identical to the sample, and each incorrect comparison had one icon in common with the sample (e.g., chair-sun, airplane-tree). A 5-step tabletop sorting-to-matching training procedure was used to teach compound matching. The first step was sorting 3 single pictures; subsequent steps gradually changed the task to compound matching. If progress stalled, tasks were modified temporarily to prompt observing behavior. After tabletop training, participants were retested on the compound matching task; accuracy improved to at least 95% for all children. This procedure illustrates one way to improve attending to multiple features of compound stimuli.
Stimulus overselectivity was identified as a learning problem in children with autism spectrum disorder (ASD) or intellectual disabilities over 30 years ago by Lovaas and colleagues (reviewed in Lovaas, Koegel, & Schreibman, 1979) and remains an active area of research (recent reviews include Brown & Bebko, 2012; Ploog, 2010) .
Multiple-cue training is a promising approach for interventions to reduce or prevent stimulus overselectivity with compound stimuli. In multiple-cue training, the discriminative stimuli are compound stimuli, and the training trials are arranged so that consistently correct responses require stimulus control by more than one stimulus. For example, in three early studies with simple visual discriminations, participants were trained to select the compound stimulus AB on every trial and reject the incorrect alternatives AC and A alone (Allen & Fuqua, 1985; Koegel & Schreibman, 1977; Schreibman, Charlop, & Koegel, 1982) . A variation of this approach was used in a fourth study (Burke & Cerniglia, 1990 ) for a matching-to-sample task with compound verbal cues similar to the blue shirt example described above. In all of these studies, children who were overselective on initial assessments improved at least to some extent after exposure to multiple-cue training with differential reinforcement (i.e., trial-and-error training). Dube and McIlvane (1999) used a similar approach to eliminate stimulus overselectivity in a visual matching-to-sample task with two sample stimuli on every trial. The intervention added a compound matching requirement during the sample observation part of each trial. For example, if the sample stimulus on a trial was the compound AB, then the participant selected the identical compound AB from an array that also included AC and DB. As in the previous studies, the compound matching task was introduced with differential reinforcement, and the study included only participants who could master the task after trial-and-error training.
Compound identity matching may thus be useful for verifying observation and discrimination of all elements in compound stimuli. It may be particularly useful as part of an intervention for stimulus overselectivity with individuals who have intellectual disabilities. The literature, however, provides little guidance for teaching this task to those who are unable to learn by trial-and-error training alone. The present study describes a programmed instructional method for teaching compound identity matching that is derived from a sorting-tomatching methodology originally used to teach identity matching to sample with singleelement stimuli (Serna, Dube, & McIlvane, 1997) . The sorting-to-matching approach was developed when Serna et al. (1997) observed that some individuals with severe intellectual disabilities, who did not learn to perform computer-presented identity matching after considerable training, were nevertheless able to sort objects into bins on the basis of identity relations (possibly the result of prevocational training).
The sorting version of the matching-tosample procedure differs from the typical version in two ways. First, in the typical version the sample stimulus location is fixed; in the sorting version the participant may move the sample to different locations during the trial. Second, in the typical version, the participant selects a comparison stimulus by pointing to it (or clicking with a computer mouse, etc.); in the sorting version, the participant selects a comparison stimulus by placing the sample stimulus next to or on top of the selected comparison. For example, in the initial stage of the Serna et al. (1997) procedure, the comparison stimuli (small objects) were presented first within bins. The participant then was handed the sample stimulus (an object identical to one of the comparisons). The correct response was to place the sample object into the bin with the identical comparison. Compared to the typical version, the sorting version may facilitate observing because (a) the participant may observe the sample in order to move it to a new location, (b) the participant may move the sample into close proximity with comparison stimuli to compare them, and (c) previously sorted stimuli may accumulate, resulting in an increased number of stimuli available for observation. Shimizu, Twyman, and Yamamoto (2003) compared typical and sorting versions of matching to sample presented on a computer screen to children with developmental disabilities. The children's accuracy was substantially higher with the sorting version than with the matching version.
In subsequent stages of the Serna et al. (1997) sorting-to-matching method, the performance of sorting objects into bins on a tabletop was gradually transformed into computer-presented matching to sample by changing the task requirements over a series of steps: sorting objects on tabletop, matching objects on tabletop, matching two-dimensional visual stimuli on tabletop, changing the plane of the tabletop matching task from horizontal to vertical, and finally matching stimuli on the computer screen. The program was tested with five children; all five were taught to perform accurate matching on the tabletop, and transfer to the computer was successful with four of them. Although the sorting-to-matching approach was successful with individual stimuli, there have been no previous studies using it to teach identity matching with compound stimuli. The present study describes an adaptation of the sorting-to-matching procedure for use with compound stimuli. The methodology is illustrated with data from participants with ASD and intellectual disabilities who had poor initial accuracy on a compound matching-tosample task.
METHOD

Participants and Procedure
Five children who had been diagnosed with ASD and intellectual disability participated (see Table 1 ). All five participants attended schools for children with ASD. These participants were selected for this study because of low or intermediate accuracy (i.e., M < 85%) on a compound matching pretest (details below).
Experimental sessions were conducted at a table in a quiet area of the participant's school. Sessions were scheduled 1 to 5 days per week; each session lasted approximately 10 min, and one to three sessions were conducted per day. The participant sat at a table, and the experimenter sat behind and to the side of the participant. The stimuli for test and training conditions were 180 Mayer-Johnson picture communication symbols (Mayer-Johnson, 2008) . The stimuli for a generalized compound Note. M = male; F = female; CA = chronological age in years; MAE = PPVT 4 mental age equivalent in years; ADOS = diagnostic category based on Autism Diagnostic Observation Schedule scores in the communication and social interaction domains; DAS-II = Differential Abilities Scales II General Conceptual Ability Score (a standardized score).
matching test were 180 black-and-white arbitrary forms generated for research purposes and unlikely to be familiar to participants (for examples, see Dube & McIlvane, 1999; Johnson, Meleshkevich, & Dube, 2014) . The stimuli measured approximately 1.5 cm by 1.5 cm and were displayed on a white background. Before the experimental sessions, participants were taught to exchange poker-chip tokens for preferred items (edible items, leisure activities, money, etc.). The experimenter delivered a token for each correct response across all sessions and exchanged tokens after each session.
Computer-Presented Conditions
For computer-presented conditions, a 38.1-cm touchscreen monitor was placed on the table in front of the participant. The monitor was connected to a computer with software that presented all stimuli and recorded all responses.
All computer-presented conditions used matching-to-sample procedures. Each session consisted of 18 trials. A trial began with the presentation of a sample stimulus in the center of the screen. A single response to the sample produced three comparisons on the bottom (single-stimulus pretest) or top (compound pretest, posttest, and generalized matching conditions) of the screen. A touch to the correct comparison was followed by a 2-s display of animated stars, a computer-generated melody, and a token delivered by the experimenter. A touch to an incorrect comparison was followed by a 2-s black screen. Each trial was followed by a 3-s intertrial interval with a white screen.
All computer-presented sessions used a trialunique stimulus-presentation procedure in which different stimuli appeared on every trial. For each session, the computer software drew the stimuli for each trial at random and without replacement from the pool of 180 stimuli.
Single-stimulus identity matching pretest.
A delayed matching-to-sample task was used as a screening test for accurate identity matching with single-icon stimuli. When the participant touched the sample stimulus, it disappeared and the comparisons were presented immediately (0-s delayed matching). The correct comparison was identical to the sample, and the incorrect comparisons were not identical. Participants continued to the compound matching pretest if accuracy was at least 89% for one session; all five participants met this criterion in one session.
Compound matching pretest. Figure 1 shows an example of a compound matching trial. At the start of each trial two sample stimuli appeared side by side in the center of the screen. When the participant touched the sample display area, the comparison array appeared at the top of the screen and the sample stimuli continued to be displayed (i.e., simultaneous matching to sample). The comparison array consisted of three stimulus pairs. The correct comparison was identical to the sample. Each of the incorrect comparisons included one stimulus that was identical to a sample stimulus and one stimulus that was different from both of the sample stimuli. For one incorrect comparison the left stimulus was identical to the left sample stimulus, and for the other incorrect comparison the right stimulus was identical to the right sample stimulus. For example, if the sample was dragon-paddles, the correct comparison would be dragon-paddles, and the incorrect comparisons might be dragoncherries and lighthouse-paddles (see Figure 1) .
The duration of the pretest was arranged as a nonconcurrent multiple baseline design across participants. Participants were assigned six, eight, or 10 pretest sessions. If accuracy was 89% or greater for three consecutive sessions, participation was discontinued.
Compound matching posttest. After tabletop training (described below) was completed, participants received a compound matching posttest. The posttest procedure was the same as the pretest. The mastery criterion was six consecutive sessions with at least 89% accuracy.
Generalized compound identity-matching test. Additional sessions were conducted to evaluate generalized identity matching with novel compound stimuli. The trial procedure and session characteristics were the same as the posttest, except that the stimuli were drawn from the pool of 180 black-and-white arbitrary forms.
Tabletop Training
For tabletop conditions, the experimenter recorded correct and incorrect responses on a paper data sheet. Interobserver agreement and procedural integrity were calculated for at least one session for each participant on each of the tabletop steps. For some tabletop sessions, an independent observer also scored responses on a duplicate data sheet; other tabletop sessions were recorded by a digital video camera and an independent observer scored from the videos. Interobserver agreement was calculated by dividing the number of agreements between the experimenter and the independent observer by the sum of agreements plus disagreements and converting the result to a percentage. Mean interobserver agreement for all participants was 99.8% (range, 98.8% to 100%). For procedural integrity, the independent observer scored whether the experimenter followed the procedure accurately on each trial: The prescribed sample was presented, the correct comparison was in the prescribed location, and the correct consequence was delivered. Procedural integrity was calculated by dividing the number of trials implemented accurately by the total number of trials and converting the result to a percentage. The mean procedural integrity for all participants was 99% (range, 98% to 100%).
The tabletop training sequence included five steps, four with a sorting procedure and a fifth with a matching-to-sample procedure. Table 2 summarizes the procedural differences among the five steps. For all tabletop training steps, a correct response was followed by verbal praise and a token delivered by the experimenter. An incorrect response was followed by the presentation of the next trial; there was no formal correction procedure. Each comparison position was correct equally often. Each session consisted of 18 trials.
Tabletop training Steps 1 through 4 were sorting tasks (see Figure 2) . The steps differed with respect to stimulus type (single vs. compound), the sample position after the sorting response, and the number of different stimuli per session (see Table 2 ). The stimuli were printed on white paper and were the same size as the computer display (1.5 cm by 1.5 cm). The paper with single stimuli was trimmed to approximately 2.8 cm by 2.8 cm, and compound pairs of stimuli to approximately 2.8 cm by 5.7 cm. The trimmed stimuli were laminated with thin layers of clear plastic, and small bits of Velcro were attached to the back of each one. The stimulus display area was a laminated letter-size sheet of white paper (21.6 cm by 27.9 cm) presented in landscape orientation with three evenly spaced strips of Velcro (each approximately 20 cm in length). Before the session began, a different comparison stimulus was placed at the top of each Velcro strip, and the experimenter modeled a correct response. A trial began when the experimenter handed the sample to the participant and delivered the verbal cue "put with." The correct response was placing the sample on the Velcro strip below the identical comparison. An incorrect response was placing the sample below one of the nonidentical comparisons. If the participant did not respond to the verbal cue within 3 s, the experimenter repeated the verbal cue. If the participant did not respond after the second verbal cue, the trial was discontinued and the next trial was presented; this was recorded as an incorrect response.
Step 1. The purpose of
Step 1 was to introduce the sorting task and to verify accurate sorting with single stimuli. Stimuli were three single-stimulus samples and three singlestimulus comparisons identical to the samples. The comparisons at the top of the Velcro strips remained in place throughout the session. There were six copies of each sample stimulus, one for each of the 18 trials. The order of sample presentation was random, with the restrictions that each sample stimulus was presented equally often and no sample was presented on more than three consecutive trials. After a correct response, the sample remained in place below the identical comparison (and below any correctly sorted samples from previous trials) for the remainder of the session. After an incorrect response, the experimenter removed the sample from the display.
Step 2. The purpose of
Step 2 was to introduce the compound stimuli and to verify accurate sorting with a small set of compound stimuli. The procedure was the same as Step 1, except the sample and comparison stimuli were compound pairs. As in Step 1, one set of three comparison stimuli was used for an entire session, and these stimuli did not change position from trial to trial. A different set of stimuli was used for each session. The composition of the comparison array was similar to that of the computer-presented compound matching procedure in that two of the comparisons had the same left-side stimulus and two of the comparisons had the same right-side stimulus. Thus, one of the comparisons had one stimulus in Note. After sorted = position of sample stimuli after sorting response, either remained on the display or removed from the display by the experimenter. Number of stimuli = number of different stimuli within each session, including incorrect comparison compounds for trial-unique procedures.
common with each of the other comparisons; the other two comparisons had no stimuli in common with each other (see the comparison array in Figure 2, Step 2).
Step 3. The purpose of
Step 3 was to begin transforming the sorting task to resemble matching to sample more closely by removing the sorted samples immediately after each trial. The procedure was the same as Step 2, except the experimenter removed the sample stimulus after each trial. Thus, at the start of each trial, only the three comparisons were on the display.
Step 4. The purpose of Step 4 was to introduce the trial-unique stimulus-presentation procedure used in the computer-presented compound matching. The procedure was the same as Step 3, with two exceptions. First, stimulus presentation was trial unique; the experimenter removed the sample and comparison stimuli after each trial and replaced them with a different set of comparison stimuli for the next trial. No stimulus appeared on more than one trial within a session. Because each comparison array appeared for only one trial, this step differed from Steps 1 through 3 in that two of the comparisons on each trial were never the correct comparison within the current session. Second, both of the incorrect comparisons on each trial included one stimulus that was identical to a sample stimulus and one stimulus that was different from both of the sample stimuli (as in computer-presented compound matching).
The criterion to complete
Step 1 was one session with at least 89% accuracy. The criterion for Steps 2, 3, and 4 was three consecutive sessions with at least 89% accuracy. If accuracy was lower than 89% for three consecutive sessions, the current training step was temporarily modified to include a prompted scanning procedure.
Prompted scanning. The prompted scanning procedure was designed to increase the probability that the participant would observe the sample and comparison stimuli before responding. At the beginning of each trial, the experimenter placed a laminated sheet of white paper with no Velcro strips beneath the comparison array, covering the Velcro on the display and any samples from previous trials. The experimenter then placed the sample stimulus at the bottom center of this blank sheet of paper. During the first six trials of each prompted scanning session, the experimenter physically guided the participant's hand to slide the sample to a position directly below the left, then center, and then right comparison, pausing for 1 s at each of the three comparisons (see Figure 3) . The experimenter extended the pause if needed until the participant's eyes were oriented towards the sample and comparison for 1 s. The experimenter then removed the white sheet of paper, handed the sample to the participant and said the cue "put with." The remainder of the trial procedure was the same as the current training step.
After the first six trials, the experimenter no longer physically guided the participant to move the sample. At any point in the session, however, if the participant did not move the sample below each comparison, pause for 1 s, and orient his or her eyes towards the sample and comparisons, the experimenter resumed physical guidance for two additional trials. The criterion to discontinue the prompted scanning modification and return to the unmodified procedure for the current training step was three consecutive sessions with at least 89% accuracy across all trials in the session, regardless of whether the prompted scanning procedure required physical guidance. Independent scanning was not required.
Step 5: Tabletop matching to sample. The purpose of Step 5 was to complete the transformation of sorting to matching by changing the response requirement from moving stimuli to merely touching them, as in the computerpresented format.
Step 5 of the tabletop training procedure was a matching-to-sample task with a trial-unique stimulus presentation. The task displays were sheets of paper printed with a compound sample in the center and three compound comparisons at the top (as in the computer-presented pretest). The displays were presented upright and were attached to the touchscreen monitor. Each trial started with the sample stimuli displayed and the comparison stimuli covered by a white paper flap. After the participant touched the sample, the experimenter uncovered the comparison array. A touch to the correct comparison was followed by verbal praise and a token; a touch to an incorrect comparison ended the trial. Two practice trials were presented before each session. On these practice trials, the experimenter manually prompted the participant to touch the sample and then to touch the correct comparison (results of practice trials were not included in data analyses). The criterion to advance to the computer-presented compound matching posttest was three consecutive sessions with at least 89% accuracy.
RESULTS
Compound Matching Pretest
The filled circles in the leftmost portions of the plots in Figure 4 show compound matching pretest accuracy scores (note that the y-axis range varies across plots). Mean accuracy scores were low for four participants: B86, 35% (range, 17% to 50%); B65, 54% (44% to 61%); B89, 52% (44% to 67%); and B68, 49% (33% to 72%). Participant B15's mean accuracy was higher than the other four participants (84%), but his performance was variable over 10 sessions (67% to 94%), and he did not meet the pretest termination criterion of three consecutive sessions with at least 89% accuracy.
Tabletop Training
Accuracy for tabletop training is shown by the triangles in the center portions of Figure 4 . The filled triangles show accuracy on unmodified Steps 1 through 5, and the open inverted triangles show accuracy with the prompted scanning procedure. With two exceptions, accuracy scores were high, and participants met the criteria to advance from step to step in the minimum number of sessions.
The first exception was Participant B65 on Step 2, when compound stimuli were introduced (see second graph of Figure 4 ). His accuracy scores fell from 78% to 61% over the first three sessions. When the prompted scanning procedure was applied to Step 2, accuracy was variable in the first three sessions (50%, 94%, and 67%), but increased in the following three sessions to at least 89%. When Step 2 resumed without prompted scanning, B65 met the criterion to advance to Step 3 in the first three sessions and completed the rest of the tabletop training program in the minimum number of required sessions.
The second exception was Participant B68 on Step 4, when the trial-unique stimulus procedure was introduced for sorting compound stimuli. Accuracy scores were 28% to 39% in the first three sessions. The prompted scanning modification for Step 4 was immediately effective, with at least 89% accuracy in the first three sessions. When Step 4 resumed without prompted scanning, B68 immediately met the criterion to advance to Step 5 and then completed tabletop training in three additional sessions.
Compound Matching Posttest
Filled circles in the right portions of Figure 4 show accuracy on the compound matching posttest. All five participants immediately met the mastery criterion with at least 89% accuracy for six consecutive sessions. Mean posttest accuracy ranged from 95% for Participant B15 to 99% for Participants B86, B89, and B68. Pretest-posttest improvements in mean accuracy were large (increases of 43 to 64 percentage points) for all participants except B15 (increase of 11 percentage points) because his mean pretest accuracy was relatively high. Across-session variability in accuracy during the posttest was less than in the pretest for each of the five participants.
Generalized Compound Identity Matching Test
For three participants, the generalized matching test with novel stimuli was conducted within 2 months of the posttest (M = 13 days; range, 0 to 36). For Participants B86 and B15, this test could not be conducted until 4 and 12 months, respectively, after the posttest due to a scheduling conflict at another testing site. Because of this gap, B86 and B15 each received two additional posttest sessions immediately before the generalized matching test (last two filled circles in Figure 4) . The results of these tests verified continued criterion-level compound matching accuracy (≥89%) with the stimulus set used for training.
Open circles in the rightmost portion of each plot in Figure 4 show accuracy scores for the generalized compound identity-matching test. Participants B86, B65, and B89 immediately met the mastery criterion of at least 89% accuracy for six consecutive sessions. Mean accuracy scores ranged from 95% for B86 to 99% for B89. Participant B15's accuracy scores ranged from 78% to 89% for the first four sessions, but then met the mastery criterion during the next six sessions with a mean of 93%. Participant B68's accuracy score was 67% in the first test session, but then improved to a mean of 97% over the next six sessions.
DISCUSSION
Five participants with ASD and intellectual disabilities had high accuracy scores on a computer-presented identity matching task with the single-stimulus Mayer-Johnson communication symbols but low or intermediate accuracy with a compound matching version of the task. After exposure to a tabletop sortingto-matching training program, all participants displayed high accuracy on the computerpresented compound matching task with the stimulus set used for training. Three participants also had immediately high accuracy with unfamiliar black-and-white arbitrary forms.
The current study illustrates a method for establishing generalized compound identity matching. Following the model provided by Serna et al. (1997) , our training procedure began with a sorting task and gradually transformed it into generalized compound matching. High accuracy on compound matching tasks requires discrimination of all of the elements of a complex or multielement stimulus. Teachers and practitioners may use this skill as part of a strategy for teaching effective responding under the control of complex stimuli relevant to an instructional goal, such as the discrimination of printed words that consist of multiple letters (Yoo & Saunders, 2014) .
We designed the tabletop training program by analyzing the individual component skills required for successful compound matching. Accurate performance on each step provided a recent reinforcement history for component skills that were likely behavioral prerequisites for the next step. The high accuracy scores throughout almost all of the training program verified that that each participant performed the component skill required for each program step, including effective observing behavior. Three participants (B86, B89, and B15) completed the tabletop training program in the minimum number of required sessions. In contrast, accuracy fell for two participants at one point in the program: B65 when compound stimuli were introduced and B68 when the trial-unique stimulus procedure was introduced. In both cases, exposure to the prompted scanning procedure was sufficient to recover high accuracy. We designed the prompted scanning procedure to encourage more effective observing by prompting participants to put the sample close to each comparison stimulus and requiring the participants to look at the stimuli. The results were consistent with an interpretation that the procedure was effective because it improved observing behavior. In future research, an eye-tracking apparatus may be useful to provide quantitative data to inform this interpretation.
Differential consequences for correct and incorrect responses were provided throughout the study, including the posttests for compound and generalized compound identity matching. However, the specific stimuli presented on each trial varied, making it highly unlikely that the accurate performance on these tests was due to a recent reinforcement history for matching specific stimulus compounds. With the trial-unique stimulus-presentation procedure, a pool of 180 stimuli was used, and stimuli for each trial within a session were drawn from this pool at random. Therefore, it seems most likely that participants acquired a generalized repertoire of compound identity matching. High accuracy on the posttests shows stimulus control by the identity relation between the sample and correct comparison stimuli (Dube, McIlvane, & Green, 1992) . High accuracy in the first session of the generalized compound matching test provides further support that generalized compound matching had been established with black-and-white arbitrary forms (the generalized compound matching condition) for Participants B86, B65, and B89.
Accuracy on the generalized compound identity matching tests was initially low for Participants B15 and B68. One interpretation of this outcome is that, for these two participants, the training program with the Mayer-Johnson communication symbols had produced stimulus control primarily by the color differences among the stimuli. With the trial-unique stimulus-presentation procedure, stimulus control by color alone would be sufficient for a correct response on almost every trial; the exception would be the very few trials on which the colors of the nonmatching stimulus within an incorrect comparison pair were identical to the corresponding component stimulus within the sample pair (and, on trials like this, there would still be a 50% chance of a correct response). If this interpretation is correct, the initially poor performance on the generalized identity matching test with black-and-white arbitrary forms may have been due to the sudden absence of color differences among the comparison stimuli, and the subsequent increase in accuracy due to a shift in stimulus control from color to shape.
Although the tabletop training procedure established generalized compound identity matching with all five participants with few errors, the study was not designed to show that all of the components of the procedure were necessary. Perhaps a procedure with fewer training steps or a less stringent criterion for advancing from one step to the next would have been just as effective and more efficient. The consistently high accuracy scores throughout the training program for three participants could be taken to indicate that some of the training steps were not necessary, or that fewer sessions could have been programmed for each step. One approach to improving efficiency of the training procedure in future research is to conduct a component analysis by inserting a posttest probe after completion of each training step. Posttest probes after each training step could allow the experimenter to identify those steps of the sorting-to-matching program that are required for a given participant. Data from multiple participants may suggest which training steps, if any, could be eliminated. It is also possible that the prompted scanning procedure alone may have been sufficient to establish compound matching for some participants. Finally, it is possible that tabletop training was not necessary. Tabletop training was conducted in the current study for three reasons: (a) Evaluation of the teaching procedure could be completed (and modified if necessary) more quickly with a tabletop procedure than with a computer-presented format that would require additional software, (b) computer-presented sorting would add new and possibly complex response requirements, and (c) the participants had extensive experience with tabletop sorting and matching procedures, and we thought this experience might facilitate acquisition of the matching task. Individuals who had not previously learned to sort cards on a tabletop would not be good candidates for this type of instruction; these individuals would fail Step 1 of tabletop training. In future research, each of the training steps, including prompted scanning, could be programmed in a computerpresented format.
A computer-based program of instruction that provides the necessary and sufficient training to establish complex discrimination could be useful to educators and practitioners who seek to teach these skills. Use of computerdelivered instruction is increasing in special education programs (for reviews, see Pennington, 2010; Weng, Maeda, & Bouck, 2014) . Ultimately, an automated, effective program of instruction could be more efficient or economical than a teacher-led tabletop procedure for certain instructional goals that do not require social interaction. Such a program optimally would include (a) careful assessment of an individual student's current repertoire, (b) adequate analysis of the components required for the terminal repertoire, (c) effective procedures for teaching and verifying these component skills, and (d) empirically validated algorithms for progressing through training steps, and returning to previous steps or branching to remedial steps, as needed. With today's computer processing capabilities and research base in discrimination learning and behavioral education, we have access to the tools we need to realize Skinner's (1954) vision for the teaching machine, where classroom instruction is largely automated, and educators are available to focus on troubleshooting problems of learning and teaching skills that require a live instructor. Even as technology allows instruction to be increasingly automated, however, tabletop instruction will continue to be an important medium in special education. Teachers who use this format can quickly modify and individualize curriculum when lags in learning occur.
